Regulating access to the genome: nucleocytoplasmic transport throughout the cell cycle.
Macromolecular transport between the cytoplasm and the nucleus occurs through the nuclear pore complex (NPC) and is mediated by multiple families of soluble transport factors. All these transport factors share the ability to translocate across the NPC through specific interactions with components of the nuclear pore. This review highlights advances in our understanding of the structure and function of the NPC and the shuttling transport receptors involved in nuclear transport. It discusses recently proposed models for the translocation of receptor-cargo complexes through the NPC channel and reviews how the small GTPase Ran functions as a positional marker of the genome to regulate multiple important aspects of the eukaryotic cell cycle.